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Marine Reserves and the Conservation of Sharks: Using telemetry and DNA
to study the movements of the Caribbean reef shark, Carcharhinus perezi
Almost 300 kilometers off the “bulge”
of Brazil, the Fernando de Noronha archipelago stands out in the middle of the
South Atlantic Ocean like an “oasis” in a
pelagic desert. The remnants of an ancient
undersea volcano, Noronha is a remote
pocket of habitat for a number of Brazilian
reef organisms that have wandered or drifted
away from the security of the coast. These
range from tiny, endemic damselfishes such
as Stegastes rocasensis, to large pods of
the athletic spinner dolphin, Stenella
longirostris. The marine inhabitants of
Noronha together comprise a vibrant and
unique insular ecosystem, which has been
relatively untouched by the development
of the Brazilian mainland coastline. The
relatively few, permanent human inhabitants of this group of islands are completely
reliant upon the health of this marine
ecosystem. Not only does the sea provide
much of their protein (great barracuda
being a particular favorite), but it also
attracts thousands of Brazilian and overseas
tourists each year. The archipelago’s pristine beaches, thriving reefs, and large,
charismatic marine animals (dolphins, turtles, and sharks) are well-known to holidaymakers and divers throughout the
world, prompting the Brazilian government
and local people to make a remarkable
effort to protect this system. In the late
1990s, 70 percent of the main island’s
coastline, from the intertidal zone to the
edge of the insular shelf, was declared a
National Marine Park where fishing is prohibited. This extensive marine reserve pro-

Insertion of ultrasonic transmitter into body cavity of juvenile reef shark (photo courtesy of Demian Chapman)

vides a wide, but spatially limited, umbrella
of protection for many of the local marine
species. A section of the main island (about
30 percent of the coastline), however, has
been excluded from the marine park and
remains open to fishing.
One species targeted for protection is
the Caribbean reef shark, Carcharhinus
perezi, which uses the shallow reefs surrounding the archipelago as a nursery
ground. World renowned as the key species
of the lucrative, if somewhat controversial,
shark-feed dive industry of the Bahamas
and Caribbean Sea, the Caribbean reef

shark is one of the least studied requiem
(Family Carcharhinidae) sharks. This is
quite surprising, because the species likely
fulfill a critical ecological role in the tropical western Atlantic as a numerically dominant reef apex predator.
In Fernando de Noronha, the
Caribbean reef shark is the most abundant
coastal shark species, yet there is cause for
concern about the health of the local population. This concern stems from the heavy
exploitation this population has experienced as the target of a long-line fishery,
which lasted from 1992 to 1997 and closed
(Continued on page 2)
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Caribbean reef shark being returned to the water (photo courtesy of Demian Chapman)

after the catch became sufficiently low to
make fishing unprofitable (catch records
over 18 months document the landing
of 498 C. perezi). This fishery, which was
locally owned and operated, utilized the
sharks for meat, curios, and dried fins for
export to Asia. As more sharks were
taken, including many pregnant females,
local dive operators witnessed a sharp
decline in the abundance of Caribbean
reef sharks in the area. Although the population has had nearly four years to recover,
pre-exploitation concentrations of adult
Caribbean reef sharks have yet to return to
Noronha. Fortunately, neonatal and juvenile animals are beginning to be seen
again by divers in coastal waters, suggesting some level of recruitment recovery
may be under way.
Despite encouraging signs of a potential population recovery, Brazilian graduate
student, Ricardo Garla, who was studying
damselfishes in Noronha during 1998,
observed an increasing by-catch of young
reef sharks in coastal fisheries targeting
other fish species for local consumption.
Garla became concerned that the young
sharks were being caught along the unprotected part of the coast and that the
observed level of mortality might impede
the recovery of the species. After all, a
mature female Caribbean reef shark only
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produces four to six pups every second year,
and the natural mortality of these young
sharks is likely to be high. With respect to
local population recovery, also alarming is
the lack of knowledge on whether larger
Caribbean reef sharks undertake the longdistance migrations typical of closely related
sharks, placing themselves in the pelagic
zone where mechanized commercial fisheries continue to operate. Without an
understanding of the local and basin-wide
movements of these sharks, the conservation benefit of the National Marine Park in
its current configuration to this important
species is unclear. Unfortunately, few studies have evaluated the potential role of
marine reserves in the conservation of the
large, highly mobile members of marine
communities, such as sharks.
In order to enhance the conservation
efforts for the Caribbean reef shark at
Fernando de Noronha and to specifically
assess the potential effectiveness of marine
reserves as a conservation tool for sharks
and their nursery grounds in general,
Oceanographic
Center
scientists
Mahmood Shivji, Ph.D., and graduate
student Demian Chapman have developed a multidisciplinary, collaborative
study with Ricardo Garla and Brad
Wetherbee, Ph.D. (National Marine
Fisheries Service), to address this issue.

During research expeditions to Brazil in
1999 and 2000, these researchers determined that a significant part of the local
nursery area of the Caribbean reef shark
actually falls outside the boundary of the
National Marine Park, and more than a
third of the nearly 60 reef sharks they
tagged as a part of the project were recaptured in this unprotected area. The
researchers hypothesize that many of the
young sharks routinely (possibly daily or
seasonally) move along the coast into and
out of the protected areas. In order to
obtain long-term information on the
movements of young sharks along the
coast, the research team, sponsored in part
by the Wildlife Conservation Society and
the Guy Harvey Research Institute, recently
returned to Noronha in March 2001 to initiate a telemetry tracking study. To track
the sharks’ movements, they first captured
a number of juvenile Caribbean reef sharks
and surgically fitted them with small, individually coded ultrasonic transmitters. By
the end of the year, approximately 30
sharks will carry these transmitters, all of
which have a battery life of about two years.
The signal from the transmitters is picked
up by an array of “bottom monitors,”
anchored to the reef along the coast. When
a transmitter-fitted shark moves within 300
to 500 m of one of these monitors, the
identification number of the transmitter,
the date, and the time of day are recorded.
After six months, the monitors are
retrieved and the data downloaded into a
computer on the boat, revealing when and
which of the sharks have passed by each of
the monitoring stations. The team has
strategically placed the series of monitors
along the entire northern coast of the
archipelago, effectively covering two areas
of known reef shark abundance and the gap
in the marine reserve. The information
logged by these monitors will greatly contribute to improving the conservation of
the Caribbean reef shark by providing critical information on their degree of site
attachment, diel, and seasonal patterns of
movement and distribution inside and outside the marine reserve.
While such automated telemetry is
suitable for tracking sharks over relatively
limited geographic scales, the question of
how far Caribbean reef sharks disperse
beyond Noronha remains unanswered.
(Continued on page 3)
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Although the U.S. National Marine
Fisheries Service has found that a small
number of Caribbean reef sharks tagged in
the northwest Atlantic have typically not
moved further than 10 nautical miles from
the site of tagging, too few animals have
been tagged and recaptured to draw any
firm conclusions about their movement
patterns. Indeed, many closely related and
better-studied species such as the blue,
sandbar, and dusky sharks are known to
migrate thousands of miles. In order to
address this question, Shivji and Chapman
are analyzing DNA samples collected by
Garla (using nondestructive sampling
methods) from the Noronha Caribbean
reef sharks. The DNA can serve as a
molecular “log-book” of the evolutionary
history and patterns of migration and interbreeding of a species. Chapman is using
high-resolution genetic markers (known as
microsatellites) to elucidate the relationship of sharks comprising the Noronha
population to populations of the species
elsewhere in the tropical western Atlantic.
To do this, Shivji, Chapman, and other
members of the Oceanographic Center
Conservation Genetics Laboratory travel
to other locations in the species range, such
as Atol das Rocas (40 miles to the west of
Noronha), Glover’s reef (a marine reserve
in Belize), Bimini, and Walker’s Cay (a
shark feeding site and marine reserve in the
Bahamas). In these areas, they capture, tag,
and DNA sample additional Caribbean
reef sharks. The DNA from these more
northern populations is being compared
with DNA from Noronha sharks to determine the extent of genetic mixing of
Caribbean reef sharks throughout their
range, and to infer their large-scale migration patterns. By combining some of the
latest techniques in telemetry tracking with
modern molecular genetic approaches,
the NSUOC Conservation Genetics
Laboratory aims to provide a comprehensive picture of the space requirements and
migratory behavior of the Caribbean reef
sharks of Fernando de Noronha throughout
their life history. With marine reserves rapidly becoming the conservation tool of
choice throughout the world, studies of this
kind are critical in determining whether
marine reserves are a suitable conservation
tool for the larger and potentially more
mobile members of marine systems.

People on the Move
Veljko Dragojlovic, Ph.D., presented a talk titled, “Effect of Alkali Metal Salts on
Cobalt Catalyzed Photochemical Methoxycarbonylation of Alkenes” at the Florida
Annual Meeting and Exposition (FAME) 2001, organized by the American
Chemical Society, on May 11–12, 2001.
A June expedition to survey the North Equatorial Counter Current in the eastern
Pacific, south of Mexico, was led by Sean Kennan, Ph.D. The science party consisted
of scientists and technicians from the Scripps Institution of Oceanography. The
group departed from San Diego, California, on June 14 aboard the R/V Roger Revelle
and ended their survey at Pto. Caldera, Costa Rica. During the 41 days at sea, they
measured ocean currents, temperature, salinity, winds, and heatings using drifting
buoys, a towed sensor package, and shipboard instrumentation.
Alexander Soloviev, Ph.D., presented a talk at the MICOM Workshop in RSMAS
(February 26–28, 2001). His talk was titled, “An Approach to Parameterization of
the Oceanic Turbulent Boundary Layer in the Western Pacific Warm Pool,” coauthored by Roger Lukas and Peter Hacker (UH).
Soloviev also presented two posters at the TOS Meeting in Miami, Florida. The first
was titled, “Spatial Structure of Near-Surface Salinity in the Western Pacific Warm
Pool on Scales of Atmospheric Convection,” coauthored by R. Lukas. The second
poster was titled, “Internal Tides Doppler-Shifted by Gulf Stream,” coauthored by
M.E. Luther and R.H. Weisberg (USF).
Soloviev attended the NSF-funded Workshop on the Establishment of a
Consortium of East Coast Ocean Observatories, held March 26–28 at SeaTech in
Dania Beach, Florida. The workshop was aimed at developing a pilot system for linking existing East Coast observatories, in support of making synoptic scale observations along the East Coast of the United States spanning from Florida to Maine.
On April 22–24, 2001, Soloviev attended the New Antarctic Investigator Proposal
Workshop in Washington, D.C., organized by the NSF Office of Polar Programs, in
preparation for a proposal he is submitting to NSF in June 2001.
Edward O. Keith, Ph.D., attended a workshop in Xalapa, Veracruz, Mexico, titled,
“Defining the strategies and priority actions for the conservation of the manatee in
the Alvarado Lagoon System, Veracruz, Mexico,” on March 23–24, 2001. This workshop was funded by a grant from the Save the Manatee Club and was intended to
start the process of developing a manatee protection plan for the Antillean manatee
in the Alvarado Lagoon System near Veracruz, Mexico.
Keith also attended the annual meeting of the Federation of American Societies for
Experimental Biology from March 30 to April 4, 2001, in Orlando, Florida. At this
large meeting, Keith, along with several undergraduate students, presented posters at
both the Undergraduate Poster Competition and the General Poster Session. One
poster described the results of Keith’s collaborative research with Lester E. Janoff,
O.D., from NSU’s College of Optometry, studying the adhesion of tear proteins to
contact lenses. The second poster described the results of Keith’s collaborative
research with Keith Brew, at the Department of Biochemistry and Molecular Biology
at the University of Miami School of Medicine, on the phylogenetics of the milk protein beta lactoglobulin. Both posters included NSU undergraduates as authors.
Center librarian, Kathy Maxson, attended the 10th annual SAIL (Southeast
Affiliate of IAMSLIC Libraries) Conference, “Managing Information in a Digital
Age,” held at Mote Marine Lab in Sarasota, Florida, from May 1–4.
Charles Messing, Ph.D., spent the month of July as the recipient of a Summer
Visiting Scientist Award at the Museum National d’Histoire Naturelle, Paris, where
he continued his research on the evolution and distribution of tropical Pacific Ocean
crinoids.
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Drought Effects Studied
Foraminifera, one-celled animals that
form intricate calcium carbonate tests, and
ostracods, microscopic bivalves, are often
used by paleoclimatologists to gain insight
into historic climate changes. Fourteen
students in the Marine Geology course
taught by Patricia Blackwelder, Ph.D.,
recently investigated assemblages of them
from Florida Bay and Whitewater Bay to
detect changes resulting from salinity
changes caused by the current drought in
South Florida and water management
practices.
Two field trips, led by M.S. student,
Ray Wolcott, and Carlos Alvarez-Zarician
from the University of Miami, gave students hands-on field experience collecting
and recording salinometer, oxygen meter,
and GPS data plus collecting and preserving sediment samples. After returning to
the Oceanographic Center, the samples
were dried, sieved, and weighed. Students
then removed and identified the
foraminifera and ostracods found in the
sediment and compared the results to data
collected from the same sites prior to the
current drought period to evaluate ostracod
4

Students from L–R: Ryan Goldman, Ryan Moyer, Jamie Vernacchio, Irene Arpayoglou, Jeremy Barnes,
Heather Halter (foreground), Michele Blackburn, Megan Berkle, Rebekah Walker, Ali Miller, Aaron Hartz,
Andrea Pula, and Jessica Craft (Not pictured: Bob Bernhard)

sieve pore morphological changes and
foraminifera species assemblage changes in
response to salinity changes.

sieve pore morphology discovered morphological changes in species that have not
been previously studied.

The results confirm the two hypotheses that foraminifera assemblages and the
morphology of sieve pores, of at least some
ostracods, do change in response to salinity
changes. Students working on ostracod

Special thanks go to Larry Lynn and
his staff at the Flamingo Marina and to
Kevin McCarthy and the staff at the Keys
Marine Lab for their help in making this
project a success.

New Reef Mapping and Drilling Initiative at NSUOC
The last quarter has seen lots of activity and new initiatives boosting the center’s
environmental geoscience capabilities.
In collaboration with Karl-FranzensUniversity-Graz, of Austria, NSUOC now
houses the Reef Drilling Project, which is
currently jointly funded by NCRI and the
Austrian Science Foundation. NSUOC
houses the project-owned core-drill and
wire-line, which is capable of retrieving
cores of up to 12 m in length. It uses a
Christensen double-barrel and wire-line
system with a diamond-face flush drillbit,
with surface-powered (Ruggerini diesel
generator) hydraulic HBM drill. During
the first shakedown operation in early
April, a total of 5 m cores was retrieved
from the first and second reef. These were
then sent to NCRI’s Austrian partners for
the production of petrographic thin-sections. The shakedown operation was mainly intended to iron out bugs in the system
and provide preliminary data where future,
deeper cores would yield worthwhile information. It was attended by Professor

Werner E. Piller, head of Karl-FranzensUniversity’s Department of Geology and
Paleontology. In-house, the drilling project
is handled by NCRI staff members
Bernhard Riegl, Ph.D. and Ryan Moyer.
NCRI has also invested into an acoustic
seafloor classification system, called QTCView. This machine uses the shape of an
acoustic signal’s echo to determine the bottom type. NCRI is currently using the
machine to differentiate between sandy
inter-reef habitats and reefs as well as in
attempts to describe the patchy patterns of
benthic communities on the hardgrounds
themselves. First results look very promising. The R/V Researcher is currently the
platform of choice for the surveys, but work
is under way to make the system portable in
order to allow movement onto any vessel of
opportunity. QTC-View is being looked
after by NCRI staff members Bernhard
Riegl, Ryan Moyer, and Brian Walker.
NCRI has also made great strides in
remote sensing applications from aerial

imagery. Ryan Moyer and Brian Walker are
working under the supervision of NSUOC
dean Richard Dodge and Bernhard Riegl
to provide classification maps of seafloor off
Broward County and Puerto Rico. The aerial image mosaics produced by Brian
Walker have, among others, been requested
by the Navy in recognition of their quality.
The work in Broward County and
Puerto Rico will eventually integrate aerial
mapping with acoustic remote sensing to
provide detailed maps of the distribution of
hardgrounds and will allow mapping the
landscape ecology of benthic assemblages.
The nature of the hardgrounds (whether
lithified shorefaces, subtidal hardgrounds,
or reefs) will be investigated by drilling; the
nature and landscape ecology of the
benthos will be assessed by traditional
ecological methods. The results will provide
us with interesting insights into the history,
spatial heterogeneity, and ecology of benthos at the very fringes of the reef belt.

NSUOC Faculty Members Recognized at Second Annual
President’s Faculty Scholarship Awards Ceremony
Twenty-one faculty members representing 10 academic units of Nova Southeastern
University walked away winners, as President Ray Ferrero, Jr., hosted the second annual
President’s Faculty Scholarship Awards Ceremony on June 22, 2001, at the NSU Law Center. A
total of $46,000 was awarded to the winners, coming from the interest produced by a quasiendowment established by the university’s board of trustees. In addition to that, the deans of
those winning schools, centers, and colleges at NSU matched the $46,000 figure to bring this
year’s grand total of support for faculty research and scholarship to $92,000. For the two years of
this program, $172,000 has been awarded in support of faculty research and scholarship at NSU.
In this year’s competition, there were 28 submissions from 42 faculty members representing 10
academic units—a strong response from the NSU community, showing how eager faculty members are to involve themselves in professional development activities. Among those winners
were Oceanographic Center faculty members, Andrew Rogerson, Ph.D., (along with Ken
Sager, O.D., College of Optometry) for their project, “Studies on Microbial Adherence to
Hydrogel Contact Lens Surfaces,” and Veljko Dragojlovic, Ph.D., for his project, “Ruthenium
Tetroxide Oxidation of Iodoalkanes.”

New Culture Record
Diadema antillarum spawns seasonally in the late fall and winter, but this has not signaled a
period of inactivity for the Diadema lab. Tripneustes ventricosus, another warm water urchin found
in the Caribbean and South Florida waters, has never been successfully cultured from spawn to
settlement. A similar species, found in the Pacific, is reported to settle 42 to 52 days post fertilization. M.S. student Ray Wolcott recently completed an experiment in which the larvae survived 39 days. The previous record, set in 1921, was 22 days. Wolcott intends to begin another
Tripneustes culture with hopes of getting the animals to settle and grow out as adults.

Diadema News
The previous issue of Currents
told of the epizootic event that
removed 95–97 percent of the
Diadema antillarum from the South
Florida and Caribbean waters.
Eighteen years later there are indications they may be recovering in
the Acropora cervicornis patches
approximately 0.8 km east of Fort
Lauderdale Beach. M.S. student
Ray Wolcott and NCRI
researcher Bernardo VargasAngel, Ph.D., have begun a project to document the density of
these urchins and determine the
degree of correlation between density and substrate. Preliminary
results indicate the density in the
patches may be 20 times as great as
was reported recently for the
Florida Reef Tract and may signal
that recovery of the species may be
enhanced by the presence of
healthy cervicornis. The project
has been partially funded by the
America Institute for Marine
Studies.
5

Sea Turtle News
Fieldwork on the Broward County Sea
Turtle Conservation project began on
March 1, 2001. This is the 13th year that
the project has been directly contracted to
NSU. The work of locating, identifying,
and relocating turtle nests to hatcheries is
conducted by 24 Oceanographic Center
students and graduates. So far, the
researchers have discovered three nests of
the giant leatherback turtle and several
of the more numerous loggerhead.
Loggerhead nesting activity began on April
16 and peaked in late June.
This year, Stefanie Ouellette will
replace Bill Margolis as the project field
manager. Margolis has managed the project
since 1993 and wishes to move on to some
less strenuous activity. He has done a great
job and we wish him well. Workers will
soon be patrolling on three new Suzuki allterrain vehicles, which were purchased to
replace three eight-year-old Hondas that
are no longer serviceable. The project is

L–R: Curtis Burney, Ph.D., principal investigator of the sea turtle program; Cathy Mattison, who was project manager from 1989–1993; Bill Margolis; and Stefanie Ouellette

also in the process of introducing global
positioning system (GPS) technology. Six
handheld GPS receivers will allow the
researchers to mark the positions of nests
and false crawls much more precisely than
in the past. This could lead to a better

understanding of the factors influencing
nest site selection.
To say goodbye to Margolis, a party was
held on June 17 on the houseboat.

Aquaculture Center News
Fridays are “market” day at the Davie Aquaculture Center when the tilapia are harvested for buyers. To prepare them for sale, the fish are taken out of the large tanks holding as many as 10,000 fish and put into smaller tanks with clean, fresh water. This purges
their systems, making them as clean as possible for the buyer and tastier for the consumer.
Bart Baca, Ph.D., oversees the operation, with assistance from student technicians,
Michele Blackburn and Ali Miller.
The center also raises eels, which are very popular in the Asian market, and hydroponically grown herbs, which it sells to health food markets.
On Friday, June 22, a happy hour was held at the center for students, faculty, and staff
members of the Oceanographic Center. The main menu item was tilapia, of course.

L–R: Michele Blackburn, Bart Baca, and Ali Miller
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Net full of tilapia ready for market

Bart Baca scooping up fish for sale

Alumni News
The assistant curator of the University of Georgia’s Marine Education Center and
Aquarium is Sue Finkle, a 1997 graduate of NSUOC. Together she and Pete Schlein manage every aspect of the aquarium, from going on offshore collecting trips to stirring up a
pot of nutritious fish food, to cleaning the gravel and designing new water filtering gizmos.
While at NSU, Finkle studied under the direction of Gary Hitchcock, Ph.D. The title
of her thesis was, “The relationship between the hydrodynamic environment, the food
environment, and egg production of the calanoid copepod, Acartia tonsa.” She immediately left for Georgia and began her career at the aquarium by volunteering during 1998,
cleaning tanks and feeding the fish, while working at a local restaurant to support herself.
When the assistant curator left for another state, Finkle applied for the position. She was
hired and officially began to work for UGA in September 1998.
“My job is fantastic and to be a part of
an education program is very rewarding,”
Finkle said. “My favorite part, however, is
dealing with the live animals. That is
always entertaining, dynamic, and constantly challenging. The curator and I are
responsible for all aspects of the aquarium—the only saltwater aquarium in the
state of Georgia. We exhibit only those
creatures native to the Georgia coast. Our
tasks include collecting and releasing fish,
making sure the fish are happy and healthy,
diagnosis and treatment of disease, feeding
the fish, and cleaning their tanks, plumbing, basic electrical work, carpentry, and
providing PR.”

Sue Finkle and Floyd, the turtle

In the beginning of May, they caught a
baby octopus on a trawl, which has since
been getting acclimated to life in a tank.
Finkle said that in the two and a half years
she’s been there, they’ve had three other
octopi, all of which had their own distinct
personalities. She said they are one of her
favorite aquarium residents because of their
strong desire to interact with humans.

Sue Finkle, keeping the fish happy

Finkle has also been fortunate to have
the opportunity to raise a loggerhead sea
turtle named Floyd. The aquarium received
the turtle when it was just two days old. At
that time, the little turtle weighed in at .05
pounds, and its shell length was about 2
inches. A year and a half later, Floyd weighs
6 and 3/4 pounds, with a shell length of just
over 10 inches.
Another aquarium creature is their
spiny lobster, Clifford, who behaves like a
pet dog. He regularly climbs to the top of
the tank begging for food and likes to have
his tail scratched.
To learn more about the Marine
Education Center and Aquarium, visit its
Web site at www.uga.edu/aquarium. Finkle
said it’s not yet complete, but you can
check out the articles she has written about
the denizens of the aquarium for a local
paper. The articles have been posted at
www.uga.edu/aquarium/AQUARIUM/
ARTICLESue.html.

We would like to extend a warm welcome to Emerald Gustowt. She was hired
in March as a member of the clerical staff
whose duties will include doing some marketing for the center. Gustowt, an NSUOC
graduate student as well, comes to us from
the Office of Human Resources.
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MASTERCURRENTS

INSTITUTE OF MARINE AND COASTAL STUDIES
Fall 2001 Term
(September 24–December 14)
Marine Ecosystems (OCOR-5602).
This class focuses on marine ecological
processes and functions. The course is one of
the four core requirements and is common
to both specialties. An overview of the basic
concepts of marine ecology will be provided
along with more detailed elements of the
discipline including diversity of organisms,
feeding relationships, ecological roles,
growth, and reproduction. Emphasis will be
devoted to coastal marine communities.
Begins Monday, September 24. Instructor:
Curtis Burney, Ph.D. (center faculty)
Marine Ichthyology (OCMB-6230).
Topics include the systematics, ecology,
behavior, and resource management of
marine fishes, with emphasis on the inshore
fishes of the tropical Atlantic. A self-paced
laboratory and some fieldwork are integral
to the course. This course provides an
overview of the anatomy, biomedicine,
evolution, husbandry, natural history,
pathology, and physiology of the cetaceans,
pinnipeds, sirenians, and allies. The course
consists of lectures, laboratory exercises,

Winter Term 2002
(January 7–March 29, 2002)
(tentative schedule)
Plankton Ecology
Concepts of Physical
Oceanography
Aspects of Marine Pollution
Coastal Ornithology
Marine Geology
Biostatistics
Molecular Marine Biology
(or Biology of Sharks)
Caribbean reef and blacktip sharks smile
for the camera as part of Biology of Sharks
course held this spring in Walker’s Cay,
Bahamas. (photo courtesy of J. Barns)
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M.S. degree specialties are marine biology, coastal zone management, and marine
environmental science. Each course carries three credit hours or may be audited.
Tuition is $475 per credit hour (50 percent less for audit). Classes meet once a week
from 6:30 to 9:30 p.m. at the Oceanographic Center (unless otherwise specified).
The fall term runs from September 24–December 14 (unless otherwise specified).
Registration ($25 nonrefundable fee) begins two weeks before the start of classes. For
further information, call Andrew Rogerson, Ph.D., or Melissa Dore at (954) 262-3610
or 800-396-2326; or email imcs@nova.edu. More information can be found at the
Web site www.nova.edu/ocean.
field trips, and a research paper. Begins
Wednesday, September 26. Instructor:
Richard Spieler, Ph.D. (center faculty)
Marine Mammals (OCMB-6340).
This course provides an overview of the
anatomy, biomedicine, evolution, husbandry, natural history, pathology, and
physiology of the cetaceans, pinnipeds, sirenians, and allies. The course consists of lectures, laboratory exercises, field trips, and a
research paper. Begins Thursday,
September 27. Instructor: Edward Keith,
Ph.D. (center faculty)
Conservation Biology, (MEVS, CZMT
TBA). Meets Wednesdays. Instructor: Phil
Light (center adjunct).

Aquaculture (OCMB-6200/CZMT0807/MEVS-5010). Designed to survey the
field of aquaculture, this course will provide
direct, practical, hands-on training in the
latest methods of commercial shrimp, fish,
and other animal culture. Course work
includes activities with live animals in each
life history stage, and instruction in hatchery design and management, culture of
larval foods, larval culture techniques,
stocking and growout, disease and problems, sourcing of breeders, and maturation,
as well as marketing and finances. Modern
and classical methodologies will be discussed. Emphasis is on species from the
United States and abroad, including
catfish, tilapia, shrimp, and clams. Begins
Thursday, September 27. Instructor: Bart
Baca, Ph.D. (center faculty)

NSUOC Student Wins Prestigious NSF Award
Marine biology graduate student,
Demian Chapman, was recently awarded
a prestigious three-year, predoctoral fellowship from the National Science Foundation
(NSF). This award will help support
Demian’s doctoral research on the genetic
investigation of mating systems in sharks,
focusing on the bonnethead shark, Sphyrna
tiburo, as a model system.
The mating behavior of sharks is poorly
understood because it is rarely observed
in the wild. Based on the paucity of information available it appears to be a very
complex affair. We know that fertilization
is internal and females often store sperm for
extended periods of time before fertilization
takes place. Preliminary genetic analysis of
a small number of litters from nurse, lemon,
and blue sharks have suggested that females
of these species appear to mate with multiple males, resulting in several different
males siring their litters (multiple paternity). Chapman is using high-resolution
genetic markers, known as microsatellites,
to further explore the prevalence of multiple paternity in a number of shark species.

Interestingly, his initial paternity
analyses of 10 litters of bonnethead sharks
have revealed no evidence of multiple
paternity in this species. His preliminary
observations suggest that multiple paternity
may not occur in all sharks, and raises the
possibility of different strategies in bonnethead sharks. For example, females may
mate with only one male (monogamy).
Alternatively, they may mate with several
males but selectively use sperm from only
one male (female sperm choice). Sperm
from one male may even outcompete sperm
from other males in the fertilization race
(sperm competition). Chapman will conduct his research in Shivji’s laboratory at
the NSU Oceanographic Center and also
collaborate with scientists at Mote Marine
Laboratory to determine which of these
mating strategies is appropriate to the bonnethead shark. This work will represent the
first detailed study of its kind for any elasmobranch species.
Congratulations to Chapman for a
well-deserved award!

Demian Chapman and young Caribbean reef shark

Graduation Day

The Votes Are In

Congratulations to the four
NSUOC master’s students who graduated June 30. They were Sheila
Sexton, Christine Hudak, Amy Paine,
and Kimberly Akers.

Brian Walker has been elected
Student of the Year 2000 for the
Oceanographic Center. He was presented
his award at the Student Life Achievement
Awards at the Broward Center for the
Performing Arts on April 24. Walker was
recently hired by the National Coral Reef
Institute (NCRI) as a data manager and
GIS specialist.

L–R: Sheila Sexton, Amy Paine, Christine
Hudak, and Kimberly Akers (photo courtesy
of Missy Dore)

(Continued on page 10)

UNDERCURRENTS
Joint Science Program (Undergraduate)
NSU Undergrad Awarded Scholarship
by Naomi D’Alessio

Sunil H. Patel, a life science major, has been selected as a scholar by the Barry M.
Goldwater Scholarship and Excellence in Education Foundation. This endowed recognition
program was established by the U.S. Congress to foster and encourage excellence in science
and mathematics. It carries a $7,500 scholarship. This year, the 12th year of the scholarship,
there were 1,164 students nominated from 524 universities and colleges. We would like to
thank Curtis Burney, Ph.D., for being our Goldwater Scholar faculty representative and
the faculty member who nominated, taught, and encouraged Patel.

Seminars
Lumpkin, Rick, FSU, “Transports
across hydrographic sections in the North
Atlantic Ocean,” May 7.
Hristov, Tihomir, UC, Irvine, “Surface
waves signature in marine atmospheric
boundary layer,” May 25.

Charles Messing, Ph.D., was
elected in July as a Fellow National in
the Explorers Club.
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Leatherback sea turtle nesting

Brian Walker holding his awards for Student of the Year 2000
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